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%DVLFDOO\ WKH FRQFHSW RI FOHDQ ZDWHU DQG JURXQG ZDWHU PDQDJHPHQW DUH LQVWDOOHG LQ WKH FRQFHSW RI
VXVWDLQDEOHGHYHORSPHQWZKHUHLQEDODQFHRIWKHHQYLURQPHQWDQGGHYHORSPHQWLVWKHPDLQLVVXH+RZHYHU
LQIDFW WKLV LVQRW UHDOO\IHDVLEOH\HW.LQJ'RQJH[SUHVVHVDFRQFHSW WKDWFKDQJHV WRZDWHU UHVRXUFH
DUH DIIHFWHG E\  VXEV\VWHPV WKH FOLPDWH WKH VRFLRHFRQRPLF V\VWHP DQG WKHPDQDJHPHQW V\VWHP  7KLV
FRQFHSW VKRZV D V\VWHPRI VXSSO\ DQG GHPDQG WKDW DIIHFWV WKH DYDLODELOLW\ RIZDWHU  7KH VXSSO\ DVSHFW LV
VHHQ LQ WKH UHODWLRQVKLSEHWZHHQ WKHFOLPDWHDQG WKH DYDLODELOLW\RIZDWHUZKLFKH[SUHVVHV WKH LQIOXHQFHRI
WKHFOLPDWHRQWKHDYDLODELOLW\RIZDWHU'HPDQGLVREWDLQHGIURPWKHLQIOXHQFHRIWKHSHRSOH¶VQHHGDGMXVWHG
DFFRUGLQJWRWKHLUVRFLRHFRQRPLFFRQGLWLRQ7KHIDFWRURISROLF\LQWKLVFRQFHSWLVQRWDPDLQWKLQJEXWLWLV
YHU\LPSRUWDQWQHYHUWKHOHVVEHFDXVHVXFKDSSOLFDEOHUXOHVDQGUHJXODWLRQVLQWHUYHQHEHWZHHQDYDLODELOLW\RI
JURXQGZDWHUDQGWKHVRFLRHFRQRPLFFRQGLWLRQRIWKHSHRSOH
$VVWDWHGE\6XKDUWRWKHSK\VLFDOIDFWRURIWKHDUHDPD\LQIOXHQFHWKHDYDLODELOLW\RIJURXQGZDWHU
7KH IDFWRUV PHDQW WR LQFOXGH WKH PRUSKRORJ\ JHRORJ\ FOLPDWH DQG YHJHWDWLRQ SDWWHUQ RI WKH DUHD
³0RUSKRORJ\´LQFOXGHVWKHKHLJKWRIWKHVORSHDQGWKHIRUPRIWKHODQGVFDSHZKLFKLQIOXHQFHWKHPRYHPHQW
RI JURXQG ZDWHU XQGHUJURXQG DQG WKH DPRXQW RI UDLQIDOO  7KH JHRORJLFDO IDFWRU DIIHFWV WKH OHYHO RI
SHUPHDELOLW\DQGSRURVLW\RIWKHURFNVLQIORZLQJWKHZDWHUZKLOHYHJHWDWLRQSDWWHUQVVKRZKRZSODQWVKHOS
WKHDEVRUSWLRQRIZDWHULQWRWKHJURXQG
(DUOLHUVWXGLHVFRQFHUQLQJWKH]RQLQJRIJURXQGZDWHUSRWHQWLDOKDYHDOUHDG\EHHQGRQH2QHRIWKHVHZDV
FRQGXFWHGE\0DUOLVRQ-6LQDJDZKRFUHDWHG]RQHVRIDTXLIHUYXOQHUDELOLW\DFFRUGLQJ WR WKH OHYHOV
RI VRLO FRQGXFWLYLW\ DQG WUDQVPLW DELOLW\ WRZDUGV WKH IORZ RI ZDWHU $QRWKHU LV D VWXG\ FRQGXFWHG E\
0DWDKHOXPXDOZKRVKRZHGWKHGLIIHUHQFHRIJURXQGZDWHUKHLJKWVLQWKHUHJLRQVRI'.,-DNDUWD
+RZHYHU WKHVH WZR VWXGLHV GLG QRW GHVFULEH PXFK DERXW WKH VRFLDO DVSHFW ± WKH\ VHOHFWHG WKH SK\VLFDO
DVSHFW DV WKH PDLQ FULWHULRQ LQ GHWHUPLQLQJ WKH SRWHQWLDO RI YXOQHUDELOLW\  7KHUHIRUH LQ WKLV SDSHU WKH
$XWKRUVDWWHPSWHG WRFUHDWH]RQLQJVRISRWHQWLDOJURXQGZDWHUFULVLVQRWRQO\XVLQJ WKHSK\VLFDODVSHFWEXW
DOVRWKHVRFLDODVSHFWDQGSROLFLHV7KLVLVEHFDXVHWKHWKUHHIDFWRUVDUHWKHPDLQLVVXHVLQRUGHUWREHDEOHWR
EHWWHUGHWHUPLQHDUHDVZLWKSRWHQWLDORIJURXQGZDWHUFULVLVWKXVHQVXULQJWKDWGHWHUPLQDWLRQRISROLFLHVZLOO
EHPRUHIRFXVHGDQGVXLWDEOHWRWKHQHHGVRIHDFKDUHD
0HWKRGV
2.1. Classification of crisis Area 
7KH FODVVLILFDWLRQV RI SRWHQWLDO JURXQGZDWHU FULVLV DUHDV DUHPDGH XVLQJ VSDFLQJ DSSURDFKZLWK RYHUOD\
PHWKRG DQGZHLJKWLQJ RI DVVHVVPHQW FULWHULD DFFRUGLQJ WR WKH YDULDEOH XVHG 9DULDEOHV DUH GLYLGHG LQWR 
PDMRU JURXSV ZKLFK KRZ WKH SK\VLFDO VRFLDO DQG SROLF\ FRQGLWLRQV WKDW DSSO\ LQ '., -DNDUWD 3K\VLFDO
YDULDEOHV DUH FRQVLVWLQJ RI DOWLWXGH JHRORJ\ DQG URFNV DTXLIHU DQG UDLQIDOO OHYHO  6RFLDO YDULDEOHV DUH
FRQVLVWLQJRISRSXODWLRQZDWHUQHHGZDWHUXWLOL]DWLRQDQGODQG]RQLQJ3ROLF\YDULDEOHVDUHUHSUHVHQWHGE\
WKH VFRSH RI 3$0 GLVWULEXWLRQ DQG WKH JURXQG ZDWHU FRQVHUYDWLRQ ]RQH GHOLQHDWHG E\ WKH 'LUHFWRUDWH RI
*HRORJLFDO(QYLURQV DQG0LQLQJ$UHD2UJDQL]DWLRQRI WKH0LQLVWU\ RI(QHUJ\ DQG0LQHUDO5HVRXUFHV \HDU
(DFKYDULDEOHLVJLYHQDZHLJKWYDOXHZKLFKZLOOGHWHUPLQHFODVVLILFDWLRQLQWRDUHDV*URXQG:DWHU
9XOQHUDEOH3URQHDQG&ULVLV$UHDV7KHIROORZLQJDUHWKHYDOXHZHLJKWVRIHDFKFULWHULRQ

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7DEOH&ODVVLILFDWLRQ&ULWHULDIRU*URXQG:DWHU&ULVLV$UHDVLQ'.,-DNDUWD
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*UHHQ/DQG57+   
'HQVLW\ /RZ 0LGGOH +LJK 9HU\+LJK
+RXVHKROGV   
3$0'LVWULEXWLRQ   
*URXQG:DWHU8VHG   
*URXQG:DWHU&RQVHUYDWLRQ
'7/*.3
/LPLWHG )RUELGGHQ )RUELGGHQ 6HD,QWUXVLRQV
7RWDO9DOXH   

7KHDVVHVVPHQWZDVPDGHLQHDFKGLVWULFWLQ'.,-DNDUWDE\YLHZLQJWKHGRPLQDQWGLVWULEXWLRQLQWKHDUHDV
ZLWKRUPRUHFKDUDFWHULVWLFVRIHDFKFULWHULRQ:HLJKWLQJLVGRQHE\YLHZLQJSUHYLRXVVWXGLHVDQGSHUVRQDO
GDWDSURFHVVLQJE\WKH$XWKRUV
2.2. Availability of Ground water 
&DOFXODWLRQ RI JURXQGZDWHU DYDLODELOLW\ FRQGXFWHG LQ DUHDV WKDW DUH LQ WKH FULWLFDO ]RQH RI JURXQGZDWHU
7KH FDOFXODWLRQ LV SHUIRUPHG E\ XVLQJ WKHPHWKRG RI V\VWHP G\QDPLFV EDVHG RQ WKH UHVHDUFK YDULDEOHV DUH
IDFWRUVLQWKHFDOFXODWLRQRIVRLOZDWHUDYDLODELOLW\7KLVPHWKRGFRXOGVKRZWKHDYDLODELOLW\RIJURXQGZDWHU
DPRXQW ZLWK YDULRXV YDULDEOHV WKDW KDV FRQQHFWLRQ ZLWK JURXQG ZDWHU 0RUHRYHU WKLV PHWKRG FRXOG JLYH
SUHGLFWLRQVRIWKHVXVWDLQDELOLW\RIJURXQGZDWHUDWWLPHV6RPHLQWHUYHQWLRQFRXOGEHDGGHGLQWKHV\VWHPDV
SHU VROXWLRQ WR WKH SUREOHPV ,QWHUYHQWLRQ LQ WKHPRGHO GRHV LI WKHPRGHO KDV EHHQ GHFODUHG LQYDOLG 7KHQ
LQWHUYHQWLRQVWREHUHODWHGWRWKHPRGHORIJRYHUQPHQWSROLF\RQZDWHUUHVRXUFHVLVUHODWHGWRWKHLQSXWRIVRLO
ZDWHUDYDLODELOLW\FDQDGGWKHDPRXQWRIVRLOZDWHUDYDLODELOLW\DQGUHGXFHWKHXVHRIJURXQGZDWHU
5HVXOWDQG'LVFXVVLRQV
$FFRUGLQJ WR DVVHVVPHQW RI DOO SK\VLFDO VRFLDO DQG SROLF\ DVSHFWV WKDW DSSO\ ZH FDQ VHH UHJLRQV WKDW
SRWHQWLDOO\ ZLOO VXIIHU DV ZHOO DV UHJLRQV WKDW DOUHDG\ VXIIHU IURP JURXQG ZDWHU FULVLV  /RRNLQJ DW WKH
GLVWULEXWLRQDUHDVDOUHDG\VXIIHULQJIURPJURXQGZDWHUFULVLVDUHORFDWHGLQWKH1RUWKHUQSDUWRI'.,-DNDUWD
7KHVH DUHDV JHQHUDOO\ KDYH DQ DOWLWXGH RI P DERYH VHD OHYHO DQG WKH\ KDYH UHODWLYHO\PRUH KRXVHKROGV
WKDQ RWKHU DUHDV7KHUH DUH  DUHDV WKDW DUH FDWHJRUL]HG DV VXIIHULQJ IURPJURXQGZDWHU FULVLV LH&DNXQJ
.HPD\RUDQ 7DPERUD 7DPDQVDUL .DOLGHUHV .RMD DQG &LOLQFLQJ  7KH GLVWULEXWLRQ RI WKH GHSWK RI ZHOOV
VKRZV WKDW WKHVH GLVWULFWV KDYH DZHOOGHSWK GLVWULEXWLRQRI íPEHORZ WKH JURXQG¶V VXUIDFH H[FHSW IRU
&LOLQFLQJDUHDZKRVHGRPLQDQWZHOOGHSWKLVPRUHWKDQPEHORZWKHJURXQG¶VVXUIDFH
5HJLRQVWKDWDUHLQFOXGHGLQWKHFULWLFDOFDWHJRU\DUHJHQHUDOO\ORFDWHGZLWKUDWKHUZDWHUSURRIDTXLIHUVVR
UDLQGRHVQRWDEVRUEHDVLO\LQWRWKHVRLO2WKHUZLVHWKHPRUSKRORJ\RIWKHDUHDLVDFRDVWDORQHZKLFKPHDQV
WKDW LQWUXVLRQ RI VHD ZDWHU LV PRUH SRVVLEOH  ([FHVVLYH H[WUDFWLRQ RI JURXQG ZDWHU DQG UHGXFHG VRLO
LQILOWUDWLRQEHFDXVHRIVPDOOHUUDLQIDOO OHYHOGXHWR WKHLQIOXHQFHRIFRDVWDOPRUSKRORJ\FDXVHVDTXLIHU WREH
HDVLHUWREHLQWUXGHGZLWKVHDZDWHULQVWHDGRIIUHVKZDWHUZKLFKRULJLQDWHVIURPUDLQZDWHU7KLVFDXVHVWKH
TXDOLW\RI WKHJURXQGZDWHU WREHXQVXLWDEOHIRUGDLO\XVH 7KHUHIRUH WKH LQFUHDVHRI3$0VHUYLFH LQ WKHVH
GLVWULFWVZLWKGLVWULEXWLRQPXVWEHILUVWSULRULW\
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'LVWULFWV WKDW DUH FODVVLILHG DVSURQH WRJURXQGZDWHU FULVLV DUHGRPLQDQWO\GLVWULEXWHG LQ WKHGLVWULFWV RI
'., -DNDUWD ZKHWKHU LQ WKH0XQLFLSDOLWLHV RI (DVW -DNDUWD 1RUWK -DNDUWD 6RXWK -DNDUWD:HVW -DNDUWD RU
&HQWUDO-DNDUWD7KLVDUHDLVDWUDQVLWLRQDUHDZKHUHLQWKHFKDUDFWHULVWLFVRIHDFKUHJLRQLVPRUHYDULHGWKDQ
WKH JURXQG ZDWHU FULVLV DQG YXOQHUDEOH WR FULVLV DUHDV  +RZHYHU WKHVH GLVWULFWV JHQHUDOO\ KDYH KLJK
SRSXODWLRQGHQVLW\ZLWKHTXDOO\KLJKOHYHORIJURXQGZDWHUXWLOL]DWLRQ
$FFRUGLQJWRFDOFXODWLRQUHVXOWVRIWKHH[LVWLQJGLVWULFWVWKH'LVWULFWRI*URJRO3HWDPEXUDQLVWKHGLVWULFW
ZLWK WKH YDOXH FORVHVW WR EHLQJ D &ULWLFDO 5HJLRQ IROORZHG E\ WKH 'LVWULFWV RI 6DZDK %HVDU *DPELU
&HQJNDUHQJDQG7DQMXQJ3ULRNDOORIZKLFKKDYHYDOXHVQHDULQJFULWLFDO OHYHO 7KHVHGLVWULFWVGRPLQDQWO\
KDYHDQ57+RI±ZLWKSK\VLFDOHQYLURQPHQWFKDUDFWHULVWLFVVLPLODUWRWKH&ULVLV$UHD+RZHYHUWKHLU
SRSXODWLRQGHQVLW\LVQRWDVKLJKDQGGLVWULEXWLRQRI3$0LVH[FHOOHQW 2WKHUGLVWULFWVFDWHJRUL]HGDV3URQH
$UHDVJHQHUDOO\KDYH LGHDOFRQGLWLRQDVZDWHUFDWFKPHQWDUHDV +RZHYHU WKHXWLOL]DWLRQRIJURXQGZDWHU LV
DOVRYHU\KLJKWKXVPDNLQJWKHYDOXHRISRSXODWLRQZDWHUQHHGYHU\KLJKDVZHOO
'LVWULFWV LQ WKH FDWHJRU\ RI 9XOQHUDEOH JURXQG ZDWHU DUH GLVWULFWV WKDW DUH HVWLPDWHG WR KDYH VXIILFLHQW
DYDLODELOLW\IRUWKHLUSRSXODWLRQLIPDQDJHSURSHUO\7KHVHGLVWULFWVDUHJHQHUDOO\DUHDVZLWKVXIILFLHQWO\JRRG
DTXLIHU FKDUDFWHULVWLFV ZLWK ORZ SRSXODWLRQ GHQVLW\ DQG ORFDWHG LQ DQ DUHD WKDW LV QRW JURXQG ZDWHU
FRQVHUYDWLRQDUHDV+RZHYHUWKHVHGLVWULFWVVWLOOKDYHDODUJHSRWHQWLDOWRWXUQLQWR3URQHDQG&ULWLFDODUHDVLI
WKHXWLOL]DWLRQRIJURXQGZDWHULVQRWOLPLWHG7KHOLPLWDWLRQRIJURXQGZDWHUXWLOL]DWLRQPXVWDOVREHDPDMRU
SULRULW\EHFDXVHWKHDUHDVJHQHUDOO\DUHGLVWULFWVZLWKKLJKSRWHQWLDORIEHLQJJURXQGZDWHUFDWFKPHQWDUHDV
,I WKH XWLOL]DWLRQ RI JURXQG ZDWHU LQFUHDVHV GUDVWLFDOO\ WKH RYHUDOO FRQGLWLRQ RI -DNDUWD¶V *URXQG :DWHU
5HVHUYHVZLOO EH DIIHFWHG
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
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









:KHQ ZH UHYLHZ WKH SUHYLRXV ILQGLQJV RI WKH 0DUOLVRQ 6WXG\  ZH VHH WKDW WKH &HQWUDO SDUW RI
-DNDUWD LV TXLWH SRWHQWLDO DV WKH DUHD IRU FRQVHUYLQJ JURXQGZDWHU EHFDXVH DFFRUGLQJ WR WKH UHVXOWV RI GDWD
SURFHVVLQJSDUWVRIWKH&HQWUDOSDUWRI-DNDUWDDUH9XOQHUDEOH&ULWLFDODUHDV7KLVPHDQVWKDWWKHDUHDKDVD
SRWHQWLDOWRVDWLVI\WKHZDWHUQHHGVRILWVSRSXODWLRQEXWVWLOOKDVSRWHQWLDOWREHFRPH&ULWLFDOLIQRDFWLRQRI
WDNHQ,QWKLVDUHDWKHFRQFHQWUDWLRQRI3$0GLVWULEXWLRQDOVRGRPLQDWHVZDWHUXWLOL]DWLRQVRWKHDYDLODELOLW\
RI JURXQG ZDWHU FDQ VWLOO EH PDLQWDLQHG  +RZHYHU VRPH GLVWULFWV KDYH D KLJK SRSXODWLRQ GHQVLW\ DQG
RSWLPL]HG3$0GLVWULEXWLRQ  7KLV VWLOO DIIHFWV WKH DYDLODELOLW\ RI JURXQGZDWHU VKRZQE\ WKH H[LVWHQFH RI
VHYHUDO3URQH*URXQG:DWHUDUHDVLQVHYHUDOGLVWULFWVLQ&HQWUDO-DNDUWD
%DVHGRQGLVWULEXWLRQRIFODVVLILFDWLRQDUHDVDPSOHVGLVWULFWDUHDKDVEHHQFKRRVLQJIRUJURXQGZDWHU
DPRXQW FDOFXODWLRQV E\ V\VWHP G\QDPLFV PRGHO 7KHVH GLVWULFWV QDPHO\ 3DQFRUDQ 3DVDU 5HER &HPSDND
3XWLK -DJDNDUVD .UDPDW -DWL 6HQHQ 3HQMDULQJDQ 7DPERUD .DOLGHUHV GDQ &LOLQFLQJ (DFK GLVWULFW KDV
GLIIHUHQW SK\VLFDO DQG VRFLDO FRQGLWLRQ DQG SODFHG DURXQG -DNDUWD $V SHU GDWD WKDW KDV EHHQ FROOHFWHG
)LJ'LVWULEXWLRQRIFODVVLILFDWLRQ*URXQG:DWHU9XOQHUDEOH3URQHDQG&ULVLV$UHDVLQ'.,-DNDUWD
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VLPXODWLRQRI WKHJURXQGZDWHUPRGHOZLOOEHUXQRQ\HDUVWRILUVW LI WKHUHVXOW LVYDOLG WKHQ WKH
VLPXODWLRQZLOOEHFRQWLQXHVWR\HDUDVSUHGLFWLRQVRIJURXQGZDWHUVXVWDLQDELOLW\
2QWKLVUHVHDUFK6\VWHP'\QDPLFVPRGHOZLOOEHUXQZLWKWKUHHLPSRUWDQWVXEV\VWHPVZLWKORRSVRQLWV
FDXVDO ORRSVGLDJUDPPRGHO7KXV VXEV\VWHPVDUH3RSXODWLRQ6XEV\VWHPV:DWHU5HFKDUJH6XEV\VWHP DQG
:DWHUFRQVXPSWLRQV VXEV\VWHP3RSXODWLRQVXEV\VWHPZLOO VKRZXV WKHFKDQJHVRISRSXODWLRQV WKDWZLOOEH
KDSSHQ LQ HDFK GLVWULFWV:DWHU5HFKDUJH6XEV\VWHPZLOO VKRZXV KRZQDWXUH UHFKDUJHZLOO EH FRQWLQXDOO\
LQIOXHQFHWKHDPRXQWRIJURXQGZDWHU,QWKLVV\VWHPXUEDQFKDQJHDQGFRQYHUVLRQRIJUHHQDUHDWREXLOGLQJ
DUHRQHRIYDULDEOHWKDWKDVVWURQJHIIHFWIRUWKHDPRXQWRIUHFKDUJHZDWHU7KHODVWVXEV\VWHPFRQVXPSWLRQ
VXEV\VWHPZLOO VKRZWKHDPRXQWRIZDWHUFRQVXPSWLRQ WKDWSHRSOHZLOOXVH IRU WKH\QHHG(DFKVXEV\VWHP
KDV VWURQJ LQIOXHQFHV
RQH WR DQRWKHU
WKDW ZLOO EH
LQIOXHQFH WKH DPRXQW
RI JURXQG ZDWHU












%HIRUH UXQ WKH VLPXODWLRQV WKHUH DUH VRPH DVVXPSWLRQV RQ WKLV PRGHO 7KH DVVXPSWLRQV DUH D WRWDO
SRSXODWLRQEDVHGRQSHRSOHZKROLYHVRQWKLVDUHDDQGWKHUH¶VQRWPXFKGLIIHUHQFHVSRSXODWLRQEHWZHHQQLJKW
DQGGD\EWKHUH¶VQRELJGLVDVWHUKDSSHQGXULQJWKHVLPXODWLRQWLPHFLQILOWUDWLRQFDSDFLW\RIVRLOLVVDPH
LQHDFKGLVWULFWVDUHDVRWKHLQILOWUDWLRQFDSDFLW\FRXOGEHFDOFXODWHE\WKHYHVWRI*UHHQDUHD
)LJ&DXVDO/RSSV'LDJUDPIRU*URXQG:DWHU$YDLODELOLW\
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6LPXODWLRQRI WKHPRGHOKDV UHVXOW WKHDPRXQWRIZDWHU IURP WR LQHDFKVDPSOHGLVWULFWV7KH
WRWDODPRXQWRIJURXQGZDWHULQ6RXWKHUQ-DNDUWDZKLFKLVLQ-DJDNDUVD3DVDU5HERDQG.UDPDW-DWLVKRZ
PDQ\GHFUHDVHV ,Q-DJDNDUVDGHFUHDVHVUHDFKWRPLOOLRQEHWWHUFXELFZDWHU LQIURP
PLOOLRQZDWHULQ,Q.UDPDWMDWLGHFUHDVHVUHDFKWRPLOOLRQPHWHUFXELFDQGLQ3DVDU5HER
GHFUHDVHWRPLOOLRQPHWHUFXELF,IZHRYHUOD\WKLVUHVXOWZLWKFODVVLILFDWLRQDUHDZHNQRZWKDW
WKHVHDUHDVDUHLQYXOQHUDEOHDQGSURQHDUHDZLWKPDQ\JUHHQDUHDV7KLVUHVXOWVKRZWKDWRQWKLVYXOQHUDEOH
DQG SURQH DUHD WKH GHFUHDVHV FRXOG EH ELJJHU EHFDXVH RI RQ VRXWKHUQ -DNDUWD VFRSH RI 'ULQNLQJ :DWHU
&RPSDQ\DUHMXVWDERXWWRWKDW¶VZK\SHRSOHVWLOOFRQWLQXHVWRXVH*URXQGZDWHUIRUWKHLUQHHGV
%DVHGRQWKHVLPXODWLRQUHVXOWYDOLGDWLRQFRQGXFWHGE\$EVROXWH0HDQV(UURU$0(DQGYLVXDOFRPSDUH
ZLWK WKH UHDOGDWD/LPLWDWLRQRIYDOLGDWLRQYDOXH LV LI WKH UHVXOWRIYDOLGDWLRQSODFHGXQGHU WKH OLPLW
WKHQWKHPRGHOLVYDOLG9DOLGDWLRQGDWDWKDWYDOLGDWHDUHSRSXODWLRQEXLOGLQJDUHDDQGZDWHUFRQVXPSWLRQ2Q
SRSXODWLRQSDUDPHWHU WKHUHVXOWVKRZWKDW WKHUH LVGLIIHUHQFHVIURPRQHVDPSOH WRDQRWKHUZLWKUDQJHYDOXH
 WR  'HIIHUHQFHV DOVR KDSSHQ RQ EXLOGLQJ DUHD ZLWK WKH YDOLGDWLRQ YDOXH UDQJH  WR  :DWHU
)LJ*UDSKRI*URXQG:DWHURQ6DPSOH$UHD
)LJ*UDSKRI9DOLGDWLRQRIWKHPRGHO
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FRQVXPSWLRQSDUDPHWHUVKRZWKDWYDOXHYDOLGDWLRQUDQJHVWR)URPDOOSDUDPHWHUUHVXOWVKRZWKDWWKH
YDOLGDWLRQ YDOXH LV EHORZ WKH OLPLWDWLRQZKLFK LV  WKHQ WKHPRGHO LV YDOLG%HFDXVH RI WKDW SUHGLFWLRQ
JURXQGZDWHUDPRXQWFDOFXODWLRQFRXOGEHFRQWLQXLQJWR\HDU
%DVHGRQWKHVLPXODWLRQUHVXOWVRIWKHPRGHODWWKHVDPSOHGLVWULFWVZKLFKUHSUHVHQWDUHDVYXOQHUDEOH
SURQH DQG JURXQG ZDWHU FULVLV LW ZDV IRXQG WKDW HDFK GLVWULFW KDV GLIIHUHQW ZDWHU DYDLODELOLW\ LQ WKH \HDU
'HFUHDVHGDYDLODELOLW\RIJURXQGZDWHULQWKHVXEGLVWULFWDVDUHVXOWRIWKHXVHE\WKHFRPPXQLW\
-DJDNDUVDFDQUHDFKZLWKLQ\HDUVWRPLOOLRQPHWHUFXELFRQDQGPLOOLRQPHWHUVFXELFRQ
7KLV ILJXUH LV WKH ODUJHVWGHFOLQHREWDLQHG7KHUH VPDOOHVWGHFOLQH LQ&HPSDND3XWLKVXEGLVWULFWZLWK
WKH UDWH RI GHFOLQH RI ZLWK DPRXQW RIZDWHU PLOOLRQPHWHU FXELF RQ  DQG PLOOLRQPHWHU
FXELFRQZKLOHWKHDYHUDJHGHFUHDVHLQJURXQGZDWHUDYDLODELOLW\RIVDPSOHVGLVWULFWVZDVLQ
\HDUV2QWKHJUDSKVKRZ6HQHQDQG&HPSDND3XWLKLVPRUHVWHDG\WKDWWKHRWKHUVDPSOHGLVWULFWWKDWFRXOG
EHKDSSHQEHFDXVHSRSXODWLRQRQ WKHVHDUHDVDUH OHVV WKDQ WKHRWKHUV7KHUHVXOWRI LQWHUYLHZRISHRSOH OLYH
WKHUHDOVR WHOO WKDWPXFKRI WKHPDUHSUHIHUXVLQJZDWHU IURP'ULQNLQJ:DWHU&RPSDQ\ WKDQXVLQJ*URXQG
:DWHU7KDWFRXOGEHVRPHUHDVRQIRU WKHVHGLVWULFWVKDV WKHVWHDG\YROXPHRIJURXQGZDWHU,QJHQHUDO WKH
VLPXODWLRQ UHVXOWV VKRZ WKDW YROXPH RI JURXQG ZDWHU ZLOO EH GHFUHDVH FRQWLQXRXVO\ LI QRW GRQH VHULRXV
WUHDWPHQWRI WKH VRLOZDWHU DYDLODELOLW\ LVFXUUHQWO\KDSSHQLQJ EXVLQHVVDVXVXDO WKHVRLOZDWHUGHILFLW FDQ
RFFXULQLQ-DNDUWD(VSHFLDOO\DWWKHVXEGLVWULFW-DJDNDUVD.DOLGHUHVDQG.UDPDW-DWLZKLFKFXUUHQWO\
KDVDQXPEHURIVRLOZDWHUFRQVXPSWLRQHQRUPRXVE\FRPPXQLW\
)LJ*UDSKRI*URXQG:DWHU$YDLODELOLW\RQ6DPSOH$UHD

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6LQFHWKHDPRXQWRIZDWHURQWKHJURXQGZLWKRXWDQ\LQWHUYHQWLRQVVKRZGHFUHDVHVWRGHILFLWRIZDWHURQ
LQWHUYHQWLRQVKRXOGEHDGGLQJRQWKHPRGHOWRPDNHEHWWHUVROXWLRQIRUIXWXUHVXVWDLQDELOLW\7KHUHDUH
WKUHH VFHQDULRV WKDW KDV EHHQPDGH IRU LQWHUYHQWLRQ )LUVW RQH LV LQWHUYHQWLRQ RQ'ULQNLQJ:DWHU FRPSDQ\
ZKLFKLVWKLVFRPSDQ\DQGJRYHUQPHQWVKRXOGLQFUHDVHWKHVFRSHLWVXVHDUHDRIZDWHUE\7KHVHFRQG
RQHLVGHFUHDVLQJODQGFRQYHUVLRQYDOXHZLWKOLPLWDWLRQRIJUHHQDUHDPXVWPRUHWKDQHDFKGLVWULFWV$QG
WKHWKLUGRQHLVFRPELQDWLRQRIVFHQDULRRQHDQGWZRZLWKDUDLVLQJWD[SULFHIRUXVLQJJURXQGZDWHU
7KHPRGHOVLPXODWLRQZLWKHDFK,QWHUYHQWLRQKDVUHVXOWIURPWKXVWKUHHVFHQDULRVWKHILUVWVFHQDULRDQGWKH
UG LV D VFHQDULR WKDW LV DEOH WR LPSURYH WKH FRQVHUYDWLRQ RI JURXQGZDWHU LV PRUH HIIHFWLYH WKDQ WKH QG
VFHQDULR7KLV UHVXOW VKRZHGE\ WKHJUDSKRI WKHJURXQGZDWHUDPRXQW6FHQDULRDQGFRXOGPDNHPXFK
LQFUHDVHV VWDUW IURP  EXW WKH VFHQDULR  FRXOG QRW PDNH DQ\ GLIIHUHQFHV ZLWK WKH VLPXODWLRQ ZLWK
EXVLQHVVDVXVXDO6FHQDULRKDVDFKDQJHVEXWWRROLWWOHWKDWFRXOGQRWPDNHFRPHEDFNWKHDPRXQWRIZDWHU
7KLVUHVXOWPHDQWKDWWKHDYDLODELOLW\RIJURXQGZDWHUZLOOVXVWDLQLIWKHFRQYHUVLRQIURPXVLQJJURXQGZDWHU
WRXVHZDWHUIURP'ULQNLQJ:DWHUFRPSDQ\LVWKHPRVWLPSRUWDQWWKLQJVWRULVHWKHDPRXQWRIJURXQGZDWHU
%DVHG RQ WKH UHVXOWV RI UHVHDUFK FRQGXFWHG WKH UHFRPPHQGDWLRQV FDQ EH JLYHQ WR WKHPDQDJHPHQW DQG
XWLOL]DWLRQRIJURXQGZDWHUDUHDVIROORZV  ,PSURYHGSHUIRUPDQFHFRYHUDJHDQGFDSDFLW\GLVWULEXWLRQRI
3$0LQZDWHUUHVRXUFHVPDQDJHPHQWV\VWHPJURXQGVKRXOGEHGRQHPRUHTXLFNO\GLUHFWHGDQGSODQQHG LQ
RUGHU WR LQFUHDVH WKH HIIHFWLYHQHVV RI WKH FRYHUDJH FDQ EH LPSOHPHQWHG  7KH DVVHUWLRQ UHJXODWLRQ RI
JURXQGZDWHUXVHDQGZDWHUWDSVQHHGWREHGRQHVRWKDWWKHXVHRIJURXQGZDWHUWR]HURSHUFHQWLQWRUXQ
ZHOO,QDUHDVWKDWKDYHJUHDWSRWHQWLDODVDFDWFKPHQWDUHDZKLFKLVORFDWHGLQWKHVRXWKHUQSDUWRI-DNDUWD
GLYHUVLRQRIJURXQGZDWHUXVHWR3$0VKRXOGEHDSULRULW\EHFDXVHLQWKHDUHDXWLOL]DWLRQFDQEHJUHDWHUWKDQ
LQRWKHUDUHDVLQ-DNDUWD*UHHQ2SHQ6SDFH3ROLF\E\RQO\LWLVVWLOOQRWHQRXJKWREHDEOHWRDGGWR
WKH SRWHQWLDO FDWFKPHQW DUHD HVSHFLDOO\ LI WKH FRQYHUVLRQ RI ODQG XVH DUH VWLOO KDSSHQLQJ 7KHUHIRUH WKHUH
PXVWEHDQRWKHUDWWHPSWE\WKHJRYHUQPHQWWRLQFUHDVHWKHJUHHQRSHQVSDFHRIPRUHWKDQ([WHQVLRQ
)LJ*UDSKRI*URXQG:DWHU$YDLODELOLW\RQ6DPSOH$UHDZLWK,QWHUYHQVLRQ\HDUV
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RIWKHHIILFLHQWXVHRIZDWHUDQGODQGFRQYHUVLRQWRZDWHUXVHWDSZDWHUVKRXOGEHFDUULHGRXWLQOLQHZLWKWKH
SROLF\RIVXEVLGL]DWLRQRISLSHGZDWHUIRUWKHSRRU
&RQFOXVLRQV
7KH DPRXQW RI *URXQG ZDWHU VXVWDLQDELOLW\ WKHVH GD\V LQ -DNDUWD LV VWLOO LQ FULWLFDO OHYHO :LWKRXW DQ\
LQWHUYHQWLRQWKHDPRXQWRIJURXQGZDWHUVWLOOFRQWLQXHVWRGHFUHDVLQJ\HDUWR\HDU7KHELJGHFUHDVLQJKDSSHQ
ZLOO QRW RQO\ RQ WKH DUHD WKDW FODVVLILFDWLRQ DV&ULWLFDO$UHD EXW DOVR LQ 3URQH DQG9XOQHUDEOH DUHDZKLFK
WKHUHDUHPDQ\JURXQGZDWHUSRWHQWLDOV7KDWFRXOGKDSSHQEHFDXVHWKHVFRSHRIXVLQJZDWHUIURP'ULQNLQJ
:DWHU&RPSDQ\RQWKDWDUHDLVVWLOOORZDQGPDQ\RISHRSOHMXVWXVLQJJURXQGZDWHUIRUWKHLUQHHGV$VWKH
VROXWLRQLQFUHDVLQJWKHVFRSHIRUSHRSOHWRXVLQJZDWHUIURP'ULQNLQJ:DWHU&RPSDQ\LVWKHEHVWUHVXOWDQG
6RXWKHUQDUHDZKLFKLVWKHUHFKDUJHDQGFDWFKPHQWDUHDRIJURXQGZDWHUPXVWEHFRPHWKHSULRULW\WRSUHYHQW
GHILFLWZDWHUIRUIXWXUHDQGPDNH*URXQG:DWHUPRUHVXVWDLQ
5HIHUHQFHV
$ELGLQ+=$QGUHDV+*XPLODU ,*DPDO0 )XNXGD<	'HJXFKL 7  /DQG 6XEVLGHQFH DQG8UEDQ'HYHORSPHQW LQ -DNDUWD
,QGRQHVLD3UHVHQWHGLQ7th FIG Regional Conference+DQRL
%3/+' 3URYLQVL '., -DNDUWD  Status Lingkungan Hidup Daerah Provinsi DKI Jakarta Tahun 2010  -XOL 
KWWS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